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(54) Packaging bag sealing method and a filled and sealed packaging bag 



(57) An area where a liquid substance (2), for in- 
stance, is present inside a bag (W), that is, the area 
where the liquid substance adheres to the inner surface 
of the bag, is ultrasonically sealed (thus forming an ul- 
trasonically sealed area (1)), and then an area that is 
separated from the ultrasonically sealed area by a pre- 



determined distance (6) toward the edge of the mouth 
of the bag is heat-sealed (thus forming a heat-sealed 
area (5)), so that the a portion of the liquid substance, 
that is separated and is present above the ultrasonically 
sealed area, is sealed inside the space (6) between the 
two sealed areas (1 , 5). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a sealing 
method applicable to a packaging bag in which the 
opening area of the bag that contains packaged matter 
is ultrasonically sealed and further relates to a packag- 
ing bag which is sealed by such a method. 

2. Prior Art 

[0002] Opening areas of packaging bags that are 
filled with, for instance, liquids, powders, etc. are sealed 
in several ways. In one method, sealing is performed by 
holding the bag together with the content (the packaged 
matter) with a sealing tool in a horizontal attitude in the 
position where the content is present (such position be- 
ing where the packaged matter adheres to the inner sur- 
face of the bag). This method (which is called "sealing 
in liquid" in cases where the packaged matter is a liquid 
substance, see the prior art below) is advantageous in 
which it leaves as little air as possible inside the sealed 
space of the bag after sealing. 

[0003] However, if the method above is accomplished 
by general heat-sealing (heat-sealing that uses heating 
plate, or impulse sealing), a portion of the packaged 
matter adhering to the inner surface of the bag is caused 
to bite into the sealed area (this is called a "bite-in seal"), 
thus causing an incomplete sealing of the opening area. 
In view of this, ultrasonic sealing is utilized ordinarily. 
With the ultrasonic sealing, the packaged matter adher- 
ing to the inner surface of the bag is separated upward 
and downward, and then this area is sealed; according- 
ly, the problem of a "bite-in seal" is avoided. 
[0004] However, the ultrasonic sealing has problems. 
For instance, in cases where the content is a liquid sub- 
stance, if the ultrasonic sealing is performed in the po- 
sition wherethe liquid substance adheres to the opening 
area, the area beneath the ultrasonically sealed area 1 , 
as seen from Figure 4, forms a sealed space that con- 
tains liquid substance 2 alone, with air excluded, and a 
liquid substance 2a that is separated by the ultrasoni- 
cally sealed area 1 adheres to the inner surface of the 
bag above the ultrasonically sealed area 1. Since this 
liquid substance 2a is present outside the sealed space, 
the liquid substance 2a subsequently spills out of the 
bag mouth and contaminates the surface of the bag. 
Even if the liquid substance 2a does not spill, the exter- 
nal appearance of the product is deteriorated; and there 
are also problems in terms of hygiene in cases where 
the packaged matter is a foodstuff. 
[0005] This problem can be overcome by way of, as 
shown in, for instance, Japanese Patent No. 3079185, 
applying a broad heat-sealing so that it overlaps with the 
ultrasonically sealed area 1 (which ordinarily has a width 



of 2 to 3 mm) after executing the ultrasonic sealing. 
However, if this is done, the liquid substance is volatil- 
ized during heat-sealing as shown in Figure 5, and this 
volatilized portion of the liquid substance is sealed in (i. 

5 e. ; the upper portion where no liquid substance is 
present is fused first, so that a portion of the vapor is 
sealed in). Consequently, numerous gas bubbles 4 en- 
ter the heat-sealed area 3, and the external appearance 
of the product is damaged; and in some cases, a portion 

10 of the liquid substance is squeezed out of the bag mouth 
"as is" as a result of being pressed by the press-holding 
members of the heat-sealing plates, etc. This liquid sub- 
stance contacts the press-holding members of the heat- 
ing plates, etc. and evaporates, thus contaminating the 

15 pressing surfaces of the press-holding members. Liquid 
substance that is not completely evaporated contami- 
nates the bag surfaces. 

[0006] In cases where the packaged matter is not a 
liquid substance, the problem of gas bubbles, etc. can 
20 be avoided; however, the packaged matter is enclosed 
across the heat-sealed area, and the external appear- 
ance of the product is likewise damaged. 

SUMMARY OF THE INVENTION 

25 

[0007] Accordingly, it is an object of the present inven- 
tion to provide an improvement in a sealing method that 
accomplishes the sealing without damaging the external 
appearance of a packaging bag in a case that the bag 
30 filled with packaged matter or content is ultrasonically 
sealed at its opening area and then heat-sealing is per- 
formed. 

[0008] It is another object of the present invention to 
provide a sealing method that can prevent the contam- 
35 ination of the bag surfaces and heating plates, etc. of a 
heat-sealing device by any liquid substance in cases 
where the packaged matter is a liquid substance. 
[0009] The above objects are accomplished by 
unique steps of the present invention for a packaging 
40 bag sealing method which seals an opening area of a 
packaging bag that is filled with packaged matter orcon- 
tent; and in the present invention: 

ultrasonically sealing an area of the packaging bag 
45 where the packaged matter is present inside the 
packaging bag, and 

heat-sealing another area of the packaging bag 
which is separated from the ultrasonically sealed ar- 
ea by a predetermined distance toward an edge 
50 portion of the mouth of the packaging bag, 

so that a portion of the packaged matter, which is 
separated upward by the ultrasonically sealed area, is 
confined within an area between the ultrasonically 
55 sealed area and the heat-sealed area. 

[0010] In the above method of the present invention, 
it is preferable that the upper end of the heat-sealed area 
extend to the edge portion of the mouth of the bag; and 
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the "packaged matter" includes substances other than 
liquid substances. 

[0011] Furthermore, it is preferable that the entire 
heat-sealed area be cooled by way of press-holding the 
area by a pair of cooling plates following the heat-seal- 
ing. 

[0012] In the packaging bag that is obtained by the 
above method: 

an ultrasonically-sealed area is formed by ultrason- 
ically sealing an area that is separated from an edge 
portion of the mouth of the packaging bag with a 
predetermined spacing, and 
a heat-sealed area formed in a position that is sep- 
arated from the ultrasonically-sealed area by a pre- 
determined distance toward the edge portion of the 
mouth of the packaging bag; and 
a portion of the packaged matter is confined within 
a space between the ultrasonically-sealed area and 
the heat-sealed area. 

[0013] In case that the packaged matter is a liquid 
substance, the method of the present comprises the 
steps of: 

ultrasonically sealing an area of a packaging bag 
where the liquid substance is present inside the 
packaging bag; and 

heat-sealing another area of the packaging bag 
which is above the ultrasonically sealed area with- 
out any spacing in between by way of press-holding 
such an area by a pair of heating plates, and simul- 
taneously heating still another area that is above the 
heat-sealed area without press-holding such anoth- 
er area by the heating plates. 

[001 4] The portion of the heat-sealed area may over- 
lap with all or part of the ultrasonically sealed area. 
[0015] As to the pair of heating plates, each heating 
plate may have a structure that includes: a pressing sur- 
face that has a specified width in the direction of the 
height of the heating plate, and a non-pressing surface 
that has a specified width in the direction of the height 
of the heating plate in a position above the pressing sur- 
face and that is formed in a more retracted position than 
the pressing surface. 

[0016] In the method of the present invention, after 
the heat-sealing (first heat-sealing) is performed, the 
position abovethe heat-sealed area can befurther heat- 
sealed (second heat-sealing) to the edge of the mouth 
of the bag. The second heat-sealing can be performed 
on both the first heat-sealed area and the ultrasonically 
sealed area. 

[0017] Furthermore, in the above method of the 
present invention, it is preferable that the entire heat- 
sealed area be cooled by way of press-holding the area 
by a pair of cooling plates. This cooling is performed af- 
ter the heat-sealing when the heat-sealing is performed 



a single time, and after the second heat-sealing when 
the heat-sealing is performed twice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0018] 

Figure 1 is a schematic diagram of a packaging bag 
that is obtained by the sealing method of the present 

10 invention; 

Figure 2(a) is a schematic diagram of a packaging 
bag for describing another sealing method of the 
present invention showing the state immediately 
following the press-holding by the heating plates, 

15 and Figure 2(b) shows the state upon completion of 
the heat-sealing; 

Figure 3 is a schematic side view of the heating 
plates (and a part of a packaging bag) used for ex- 
ecuting the heat-sealing in the present invention; 
20 Figure 4 is a schematic diagram that illustrates the 
ultrasonic sealing; and 

Figure 5 is a schematic diagram that illustrates a 



[0019] The present invention will be described more 
concretely below with reference to Figures 1 through 3 
and to Figure 4. 

30 [0020] The packaging bag W shown in Figure 1 is a 
bag that is filed with a liquid substance 2 (a mixture con- 
sisting mainly of water) . After being u Itrason ically sealed 
at 1 in the horizontal direction as shown in Figure 4, an 
area of the bag that is separated from the ultrasonically 

35 sealed area 1 by a predetermined distance toward the 
edge portion of the mouth (upper end) of the bag is heat- 
sealed in the horizontal direction. In the shown example, 
the heat-sealed area 5 reaches the edge of the mouth 
of the bag. However, it is not absolutely necessary that 

40 this heat-sealed area 5 reach the edge of the mouth. A 
liquid substance 2a which is separated by and is above 
the ultrasonically sealed area 1 is hermetically sealed 
between the ultrasonically sealed area 1 and the heat- 
sealed area 5. For instance, heat-sealing that uses a 

45 pair of heating plates or impulse sealing that uses a 
heater wire can be used in the present invention when 
the heat-sealing is executed. 

[0021] The liquid substance 2a is sealed within a nar- 
row space 6 between the horizontal ultrasonically 

50 sealed area 1 and the heat-sealed area 5. Accordingly 
there is no particular damage to the external appear- 
ance of the bag. Furthermore, since the space 6 is 
present, the liquid substance is not squeezed into the 
bag mouth by the pressing surfaces of heating plates 

55 (described below), etc. during the process of heat-seal- 
ing, and contamination of the pressing surfaces and bag 
surfaces is avoided. The width w1 of this space 6 de- 
pends on the amount (set amount) of the liquid sub- 



20 Figure 4 is a schematic diagram that illustrates 
ultrasonic sealing; and 

Figure 5 is a schematic diagram that illustrate 
conventional sealing method. 

25 DETAILED DESCRIPTION OF THE INVENTION 
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stance 2a that is separated and is present above the 
ultrasonically sealed area 1. It is preferable that the 
width w1 be as small as possible. 
[0022] Furthermore, even in cases where the pack- 
aged matter is a foodstuff, there are no problems in 
terms of hygiene, since the bag containing such a food- 
stuff is sealed. 

[0023] In the packaging bag W shown in Figures 2(a) 
and 2(b), the bag W is ultrasonically sealed at 1 in the 
horizontal direction as shown in Figure 4, after which the 
area above the ultrasonically-sealed area 1 is heat- 
sealed by way of press-holding the area by a pair of 
heating plates without leaving any gap between the ul- 
trasonically-sealed area 1 and the heat-sealed area, 
thus forming a heat-sealed area 7; and the area above 
the heat-sealed area 7 is simultaneously heated without 
press-holding the area by the heating plates. Figure 2 
(a) shows the state immediately after press-holding by 
the heating plates, and Figure 2(b) shows the state 
when the heat-sealing is completed. 
[0024] Figure 3 shows the pair of heating plates 8 
used in the above method. 

[0025] The heating plates 8 have pressing surfaces 
8a that have a specified width S (this width corresponds 
to the width w2 of the heat-sealed area 7) in the direction 
of the height of the heating plates 8 in Figure 3. The 
heating plates 8 further have non-pressing surfaces 8b. 
The non-pressing surfaces 8b have a specified width T 
in the direction of the height of the heating plates 8 and 
are provided above the pressing surfaces 8a. The non- 
pressing surfaces 8b are formed so as to be retracted 
in the left-right direction than the pressing surfaces 8a, 
thus being slanted surfaces. The pressing surfaces 8a 
face each other, and so do the non-pressing surfaces 
8b. An intended heat-sealing location (heat-sealed area 
7) of the packaging bag W is press-held by the pressing 
surfaces 8a. The width T of the non-pressing surfaces 
8b in the direction of the height of the heating plates 8 
is set so as to be greaterthan the heightt of the bag that 
is above the heat-sealed area 7. 
[0026] With the heating plates 8 that are structured as 
described above, when a specified position of the pack- 
aging bag W that is in the state shown in Figure 4 is 
press-held by the heating plates 8, the intended heat- 
sealing area above the ultrasonically-sealed area 1 is 
first press-held by the pressing surfaces 8a. In this case, 
the liquid substance 2a (that is a portion of the liquid 
substance 2) adhering to the inside of the bag adjacent 
to the ultrasonically-sealed area 1 is squeezed by the 
pressing surfaces 8a so that this liquid substance es- 
capes upward (Figure 2(a)). However, this liquid sub- 
stance is not squeezed to an extent that the liquid sub- 
stance would be squeezed out of the edge of the mouth 
of the bag. Accordingly, contamination of the heating 
plates 8 and bag surfaces is avoided. 
[0027] Furthermore, by way of setting the width S of 
the pressing surfaces 8a in the direction of the height at 
a small value, there is almost no "biting in" of the liquid 



substance 2a (accordingly, there is a reduction in the 
amount of gas bubbles in the heat-sealed area 7). Fur- 
thermore, even if there is some "biting in", there is no 
great damage to the external appearance of the product. 

5 In this sense, the width S of approximately 2 mm or 
greater but less than 5 mm is appropriate. 
[0028] Heat-sealing of the bag is performed by the 
pressing surfaces 8a of the heating plates 8; and at the 
same time, the liquid substance 2a that has moved 

10 above the pressing surfaces 8a level is heated by con- 
ducted heat from the pressing surfaces 8a and radiant 
heat from the non-pressing surfaces 8b. Thus, the mois- 
ture evaporates. 

[0029] The heat-sealed area 7 is fused by this heat- 

15 sealing, but the upper region 9 that extends from the top 
of the heat-sealed area 7 to the edge of the mouth of 
the bag is not fused. However, both surfaces of the bag 
in the upper region 9 are in close contact to each other 
in the process of this heat-sealing, and this upper region 

20 9 appears as if it is sealed, and the solid matter that re- 
mains following the evaporation of the moisture adheres 
to the bag in this region (see Figure 2(b)). When the 
amount of solid matter in the liquid substance is small, 
then the amount of residual solid matter is small, and 

25 such a solid matter is therefore not noticeable to an ex- 
tent that damages the external appearance. 
[0030] The final product can be obtained in the state 
shown in Figure 2(b). However, in terms of closing the 
mouth of the bag, it is preferable to heat-seal the upper 

30 region 9. In this case, sealing can be performed so that 
the heat-sealed area 7 is included in such heat-sealing 
and so that the ultrasonically-sealed area 1 is also in- 
cluded in such heat-sealing. Since the liquid substance 
that is present in the upper region 9 is evaporated by 

35 the heating, the pressing surfaces of the heating plates, 
etc. or the surface of the bag are not contaminated dur- 
ing the heat-sealing process. 

[0031 ] Furthermore, it is preferable that the sealed ar- 
eas as a whole be press-held by cooling plates following 

40 the final heat-sealing. With such a cooling, the esthetic 
appearance of the sealed area can be further improved. 
[0032] As seen from the above, according to the 
present invention, a seal that does not damage the ex- 
ternal appearance of the product can be formed when 

45 the opening area of a packaging bag filled with pack- 
aged matter is ultrasonically sealed and then heat- 
sealed. Furthermore, in cases where the packaged mat- 
ter is a liquid substance, contamination of the pressing 
surfaces of the heat-sealing device and the surfaces of 

50 the bag by the liquid substance can be avoided. 



Claims 

55 1. A packaging bag sealing method which seals an 
opening area of a packaging bag that is filled with 
packaged matter, said method comprising the steps 
of: 
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ultrasonically sealing an area of said packaging heat-sealed area, 

bag where said packaged matter is present in- 
side said packaging bag, and 
heat-sealing another area of said packaging 
bag which is separated from said ultrasonically 5 
sealed area by a predetermined distance to- 
ward an edge portion of a mouth of said pack- 
aging bag, 

thus allowing a portion of said packaged mat- 10 
ter to be confined between said ultrasonically 
sealed area and said heat-sealed area, said portion 
of said packaged matter being separated upward 
by said ultrasonically sealed area. 
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A packaging bag sealing method which seals an 
opening area of a packaging bag that is filled with 
a liquid substance, said method comprising the 
steps of: 



20 



ultrasonically sealing an area of said packaging 
bag where said liquid substance is present in- 
side said packaging bag, and 
heat-sealing another area of said packaging 
bag which is above said ultrasonically sealed 25 
area without any spacing in between by way of 
press-holding said another area by a pair of 
heating plates, and simultaneously heating a 
still another area above said heat-sealed area 
without press-holding said still another area by 30 
said heating plates. 

3. The packaging bag sealing method according to 
Claim 2, further comprising the step of heat-sealing 

an area which is above said heat-sealed area to 35 
said edge portion of said mouth of said packaging 
bag. 

4. The packaging bag sealing method according to 
any one of Claims 1 through 3, further comprising 40 
the step of cooling entire sealed areas by way of 
press-holding said entire sealed areas by a pair of 
cooling plates. 

5. A filled and sealed packaging bag comprising: 45 

an ultrasonically-sealed area formed by ultra- 
sonically sealing an area that is separated from 
an edge portion of a mouth of said packaging 
bag by a predetermined spacing, and 50 
a heat-sealed area formed in an area that is 
separated from said ultrasonically sealed area 
by a predetermined distance toward said edge 
portion of said mouth of said packaging bag; 
wherein 55 

a portion of said packaged matter is confined 
between said ultrasonically sealed area and said 
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FIG. 3 
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